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(57) ABSTRACT 
The invention concerns with the molecular biology, molecu- 
lar genetics and biotechnology and can be used in the 
gene-therapy in the medicine and the agriculture or in the 
industrial biotechnology for a gene-specific silencing of the 
disease-related genes or the genes interfering a buildup of a 
product, respectively. 

The approach is suggested for changing of genetic properties 
of an organism by RNA interference leading to gene-specific 
silencing of a selected gene by RNA molecules, that are 
complementary in a parallel orientation (pcRNA) to mRNA 
of the selected gene; pcRNA are synthesized in vivo or in 
vitro on the artificial DNA sequence possessing symmetrical 
nucleotide ordering (mirror inversion) in respect to the 
nucleotide sequence of the gene. 

The invention suggests the general approach for changing of 
genetic properties of an organism and is based on the 
biological properties of mirror inversions of nucleotide 
sequences that are realized in RNA interference and gene- 
specific silencing. 
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METHOD FOR MODIFYING GENETIC 
CHARACTERISTICS OF AN ORGANISM 

FIELD OF INVENTION 

[0001] The invention concerns with the molecular biology, 
molecular genetics and biotechnology and can be used in the 
gene-therapy in the medicine and the agriculture or in the 
industrial biotechnology for a gene-specific silencing of the 
disease-related genes or the genes interfering a buildup of a 
product, respectively. 

BACKGROUND OF INVENTION 

[0002] Different approaches for changing the genetic 
properties of an organism are used. Some of them assume 
the damage of a gene. The example of the latter is so-called 
genes' knockout. The approach utilizes the damage (muta- 
tion) of a selected gene in germ-line or stem cells and thus 
cannot be used in the most cases for the developed organism 
[L V. Varga, S. Toth, I. Novak, A. Falus, Immunol. Lett., 
1999, vol. 69, p. 217; J. Osada, N. Maeda, Methods Mol. 
Biol., 1998, vol. 110, p. 79]. 

[0003] During recent years an increased attention is 
attracted by another approach for changing the genetic 
properties of an organism by RNA interference, leading to a 
gene-specific silencing by changes of the regulation of an 
undamaged gene [M. K. Montgomery, A. Fire, Trends in 
Genetics, 1998, vol.14, p. 255; P. Sharp, Genes & Devel- 
opment, 1999, vol.13, p. 139]. RNA interference can be used 
for gene-specific silencing at any stage of development, 
including the adults. The increased attention to RNA inter- 
ference is due to the fact that these studies serendipitously 
uncovered the ancient mechanisms of gene regulation. The 
physiological role of this mechanism of regulation could 
include the local changes of chromosomal structures, tran- 
scription activity, RNA processing and transport into the 
cytoplasm and RNA stability. 

[0004] Up-to-now RNA interference leading to gene-spe- 
cific silencing was described in different organisms — nema- 
tode, Drosophila, fungi, plants. 

[0005] The known approach for changes of genetic prop- 
erties of an organism, that is based on RNA interference, 
uses the antisense RNA(asRNA) that is complementary to 
the mRNA of the selected gene in antiparallel orientation 
and is synthesized in vitro and introduced into organism [A. 
Fire, S-Q. Xu, M. K. Montgomery, S. V. Kostas, S. E. Driver 
C. C. Mello, Nature, 1998, vol. 391, p. 806]. 

[0006] The described approach is carried out as follows: 
[0007] 1. A gene with pathogenic activity is selected; 
[0008] 2. A DNA construct possessing a selected gene 
or its cDNA (a sequence corresponding to mRNA), i.e. 
natural DNA, in the opposite polarity under the control 
of selected promoter is prepared. This permits to per- 
form transcription of non-coding strand of the gene. 
For the generation of the construct different vectors are 
used possessing DNA sequences for selection of trans- 
formants, for efficient expression oflthe turned-over 
gene and for correct "inscribing" of the construct into 
chromosomal domains; 
[0009] 3. asRNA is synthesized in vitro on the construct 
and introduced into organism by different methods 
(electropo ration, injections, per os). 



[0010] An important problem of this approach for chang- 
ing of genetic properties of an organism by RNA interfer- 
ence is the often occurrence of reversions of the constructs 
designed for asRNA synthesis by rearrangements leading to 
stop of asRNA transcription and start of transcription of the 
sequences corresponding to mRNA-strand. Thus, instead of 
inhibition of activity of the selected gene an increased 
transcription of the gene could occur. Start of transcription 
of the sequences corresponding to mRNA-strand can also 
happen if in the target site of insertion of the construct the 
host promoter sequences transcribing the sense strand are 
present. The probability of such events is rather high. 

[0011] The highness of reversions is illustrated by demon- 
strative experiments on transgenic organisms. The con- 
structs in these cases were introduced with the opposite 
aim— to increase the activity of a selected gene. However, 
reversions by spontaneous activation of transcription from 
the opposite strand resulted in complete inhibition of gene 
activity instead of activation of its expression, i.e. to gene- 
specific silencing by RNA interference mechanisms [M. K. 
Montgomery, A. Fire, Trends in Genetics, 1998, vol.14, p. 
255; P. Sharp, Genes & Development, 1999, vol.13, p.139]. 

DISCLOSURE OF THE INVENTION 

[0012] The approach is suggested for changing of genetic 
properties of an organism by RNA interference leading to 
gene-specific silencing of a selected gene by RNA mol- 
ecules, that are complementary in a parallel orientation 
(pcRNA) to mRNA of the selected gene; pcRNA are syn- 
thesized in vivo or in vitro on the artificial DNA sequence 
possessing symmetrical nucleotide ordering (mirror inver- 
sion) in respect to the nucleotide sequence of the gene. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0013] FIG. 1 shows the structure of the DNA construct 
possessing mirror nucleotide sequence in respect the £. coli 
Ion gene and designed for expression of pcRNA, where: 

[0014] a — relationship between nucleotide sequence 
of the Ion gene and the artificial chemically synthe- 
sized DNA possessing mirror nucleotide sequence in 
respect the gene (+ strands correspond to parlon 
pcRNA or mRNA); the synthesized DNA in the 
construct is under the control of the lac promoter 
driving the expression of parlon pcRNA; 

[0015] b — relationship between Ion mRNA and par- 
lon pcRNA; 

[0016] c — genes in the lux-regulon: pr and pi pro- 
moters of the lux-regulon are in different strands, 
genes are shown by the open bars; Lon protease 
cleaves the gene R product, that activates pr, and thus 
switches out the genes involved in the luminescence. 

[0017] FIG. 2 shows the luminescence of £. coli cells that 
was observed after silencing of the ion gene induced by 
expression of parlon pcRNA, where: 

[0018] lux-regulon from Vibrio fischeri was intro- 
duced into lon*or lon" 0 E. coli cells. In the resulted 
lon"cells either the construct prepared in the pUC12 
vector expressing parlon pcRNAor original pUC12 
vectors without any insertion were introduced. The 
dependence of luminescence of the cells suspension 
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presented as luminometer data in fiV from optical 
density (OD 5S0 ). Silencing of the Ion gene induces 
the luminescence of the transformants expressing 
parlon construct. 

[0019] FIG. 3 shows the structure of the DNA conctmct 
possessing mirror nucleotide sequence in respect the Droso- 
phila Kruppel gene and designed for expression of pcRNA 
(Kr-par), where: 

[0020] a — relationship between nucleotide sequence 
of the Kruppel gene and the artificial chemically 
synthesized DNA, possessing mirror nucleotide 
sequence in respect the gene (+ strands correspond to 
Kr-par pcRNA or mRNA); the synthesized DNA in 
the construct is under the control of the T7 RNA 
polymerase promoter driving the expression of Kr- 
par pcRNA (synthesis on the opposite strand of the 
construct is drived by SP6 RNA polymerase pro- 
moter); 

[0021] b — relationship between Kruppel mRNA and 
Kr-par pcRNA. 

[0022] FIG. 4. shows the phenotypes of normal larva and 
Kr phenocopies generated after injections of the Kr-par 
pcRNA, where: 

[0023] a— phenotypes of normal Drosophila larva; 

[0024] b — phenotype of the larva developed after 
injection of the Kr-par pcRNA and possessing dele- 
tions of adjacent thoracic and the first abdominal 
segments; 

.[0025] c— phenotype of the larva developed after 
injection of the Kr-par pcRNA and possessing dele- 
tions of adjacent thoracic and three anterior abdomi- 
nal segments. 

[0026] Arrow shows the atopic tracheal ending that is 
characteristic only for Kr phenotype. 

BEST MODE OF CARRYING OUT THE 
INVENTION 

[0027] The basis of the suggested invention was to 
increase the RNA interference reliability and to exclude the 
possibility of reversions leading to the synthesis of mRNA 
sequences on a construct designed for gene-specific silenc- 
ing. 

[0028] The approach is suggested for changing of genetic 
properties of an organism by RNA interference leading to 
gene-specific silencing of a selected gene by RNA molecules 
that are complementary in a parallel orientation (pcRNA) to 
mRNA of the selected gene; pcRNA are synthesized in vivo 
or in vitro on the artificial DNA sequence possessing sym- 
metrical nucleotide ordering (mirror inversion) in respect to 
the nucleotide sequence of the gene. 

[0029] This approach leads to more efficient RNA inter- 
ference and gene-specific silencing and excludes the syn- 
thesis of mRNA sequences because in the constructs the 
non-homologous artificial DNA sequence is used. 

[0030] The suggested approach is carried out as follows: 

[0031] 1. A gene with pathogenic activity (leading to a 
disease or interfering a buildup of biotechnological 
product) is selected; 



[0032] 2. Artificial DNA sequence is chemically syn- 
thesized, possessing the mirror nucleotide ordering in 
respect to the selected gene or its fragment; 

[0033] 3. A DNA construct is prepared on the basis of 
different vectors, possessing the chemically synthe- 
sized DNA sequence under the control of appropriate 
promoter, and a number of sequences important for 
efficient expression of the insert, and for correct 
"inscribing" of the construct in chromosomal domains; 

[0034] 4. The construct is introduced into organism by 
different methods for in vivo synthesis of pcRNA 
(transformation), or pcRNA is synthesized in vitro and 
used for injections. 

[0035] The invention is clarified by the examples describ- 
ing the realization of the suggested approach for changing of 
genetic properties of organisms (in which the changes of 
phenotype are observed) and illustrated by 4 figures. 

THE DATA SUPPORTING THE FEASIBILITY 
OF THE INVENTION 

[0036] The following examples are preferable and aimed 
only to confirm the feasibility of the invention and cannot be 
used as an argument for the restriction of the capacity of the 
Inventor's claims. Expert in the field will find easily another 
applications for the invention, which are undoubtedly cov- 
ered by the Inventor's claims stated in the Claim listed 
below. 

EXAMPLE 1 

RNA Interference in Escherichia coli Induced by in 

vivo Synthesized RNA Molecules that are 
Complementary in the Same Polarity to mRNA of 
the Ion Gene 

[0037] The Ion gene was selected as far as it plays a key 
role in different regulatory events in E. coli cells. 

[0038] Artificial DNA 95-bp (bp— base pair in DNA or 
RNA) sequence possessing the mirror nucleotide ordering in 
respect to the region of the Ion gene was chemically syn- 
thesized. 

[0039] This DNA was used for the pUC12-construct in 
which the strand expressing the parlon pcRNA is under the 
control of the lac promoter (FIGS, la, b). 

[0040] The construct was introduced into E. coli cells by 
transformation. 

[0041] The impact of parlon pcRNA expression on the 
activity of the endogenous Ion gene was measured by effect 
of the latter on the activity of the lux-regulon that was 
introduced into E. coli cells from Vibrio fischeri Lon 
protease is a negative regulator of the lux-regulon because it 
specifically cleaves the LuxR protein. The latter forms the 
complex with autoinductor and finally activates expression 
of the proteins involved in the luminescence. Promoters pr 
and pi of the lux-regulon are located in different strands, 
genes involved in the luminescence are shown by the open 
bars (FIG. lc). Actively expressing lon gene inhibits the 
transcription in the lux-regulon, that phenotypically is 
observed as inhibition of the luminescence. In contrast, 
silencing of the lon gene leads to increase of the LuxR 
concentration and to activation of the transcription in the 
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lux-regulon and, consequently, to considerable enhancement 
of the luminescence of the cells. Lux-regulon, as 16 kb 
BamHI DNA fragment from Vibrio fischer, i was introduced 
into lon*cells E. coli K12 AB1157 or lon'cells E. coli K12 
AB1899 (lonl). 

[0042] The resulted lon+cells are transformed either by the 
pUC12-construct expressing parlon pcRNA, or by pUC12 
vector without any insert. Silencing of the Ion gene is 
measured by enhancement of the luminescence of the cells. 
The luminescence of the cells expressing the parlon pcRNA 
is increased in several orders of the magnitude in compari- 
son with the control pUC12-containing cells (FIG. 2). 

[0043] The parlon pcRNA expressing transformants 
grown on plates reveal the characteristic property of the 
loo'phenotype or for the silenced Ion gene and form rather 
mucous colonies. 

EXAMPLE 2 

Generation of Kruppel (Kr) Phenocopies by 
Injections into Drosophila Embryos of in vitro 
Synthesized RNA, that is Complementary in the 
Same Polarity to mRNA 

[0044] Kr is a homeotic gene, that is active in zygote and 
controls segment formation at the early embryonic stage of 
Drosophila development, was selected as a model allowing 
one to observe the early development in a multicellular 
organism. Kr mutants have deletions of the adjacent thoracic 
and anterior, abdominal segments. Phenotypically this is 
observed just after cuticula formation and hatching of the 
larvae. Kr mutants have deletions of the adjacent thoracic 
and from one to several anterior abdominal segments and, 
sometimes, the development of actopic tracheal ending in 
the anterior part of the larva [E. Weischaus, C. Nusslein- 
Volhard, H. Kluding, Development, 1984, vol. 104, p. 172]. 
Thereafter, the Kr mutants have a unique phenotype devel- 
oped as early as one day, that gives an advantage for study 
of the effect of RNA on a phenotype. Additional argument in 
favor of this model was that the study by antisense RNA 
injections was performed earlier [U. B. Rosenberg, A Pre- 
iss, E. Seifert, H. Jackie, D. C. Knippe, Nature, 1985, vol 
313, p. 703]. 

[0045] Artificial DNA 160-bp sequence possessing the 
mirror nucleotide ordering in respect to the region of the Kr 
gene was chemically synthesized (FIGS. 3a, b). It should be 
stressed that antisense RNAs are synthesized on the non- 
coding strand of the same gene, while pcRNA can be 
synthesized only on the heterologous artificial DNA pos- 
sessing the mirror order of nucleotide sequence. 

[0046] The chemically synthesized artificial DNA is used 
for the construct in the pGEM-1 vector allowing to perform 
pcRNA synthesis with T7 RNA polymerase. pcRNA was 
denoted as Kr-par because it is complementary in a parallel 
orientation to Kr mRNA 

[0047] Embryos of the Oregon RC line are injected with 
pcRNA samples in the posterior pole at the syncytial stage 



and incubated under the water at 25° C. for 18-24 h. Then 
cuticula mounts are prepared and studied under the phase- 
contrast microscope. 

[0048] The development of the larvae possessing typical 
Kr phenotype were observed. In control experiments, after 
injections of RNA synthesized on the opposite strand of the 
same construct with SP6 RNA polymerase, the development 
of normal larvae were observed. 

[0049] FIG. 4 shows the normal larva (a) and two larvae 
developed after injections of Kr-par preparation (b, c). The 
latter have deletions of the thoracic and one or three abdomi- 
nal segments and actopic tracheal ending in the anterior part 
of the larva, that is typical for Kr phenotype. The frequencies 
of observed phenocopies arc about the same value as after 
injections with asRNA [U. B. Rosenberg, A. Preiss, E. 
Seifert, H. Jackie, D. C Knippe, Nature, 1985, vol. 313, p. 
703]. This demonstrats that pcRNA effects the expression of 
a key gene for differentiation in a multicellular organism, 
and a directed change of genetical properties of organism is 
attained. 

[0050] Thus, the effect of nucleic acids possessing mirror 
inversions of nucleotide sequences and introduced by dif- 
ferent ways in an organism on the phenotype is revealed. 
The main advantage of the suggested approach is that mirror 
sequences are capable of pcRNA synthesis and RNA inter- 
ference but being heterologous cannot specify the corre- 
sponding mRNAsequence. That is why the utilization of this 
approach ("palindromic" approach), in contrast to regular 
approach using asRNA ("antisense" approach), cannot lead 
to reversion and to synthesis of the mRNA sequence. 

INDUSTRIAL APPLICABILITY 

[0051] The invention suggested the general approach for 
changing of genetic properties of an organism and is based 
on the biological properties of mirror inversions of nucle- 
otide sequences that are realized in RNA interference and 
gene-specific silencing. The suggested approach is based on 
the potent and specific biological activity of the transcripts 
coming from mirror inversions of nucleotide sequences in 
DNA, leads to changes in phenotype, and can be used in the 
gene-therapy in the medicine and the agriculture or in the 
industrial biotechnology for a gene-specific silencing of the 
disease-related genes or the genes interfering a buildup of a 
product, respectively. 



1. The approach for changing of genetic properties of an 
organism by RNA interference leading to gene-specific 
silencing of a selected gene by RNA molecules, that are 
synthesized in vitro, differing by usage of RNA molecules 
that are complementary in a parallel orientation (pcRNA) to 
mRNA of the selected gene; pcRNA are synthesized in vivo 
or in vitro on the artificial DNA sequence possessing sym- 
metrical nucleotide ordering (mirror inversion) in respect to 
the nucleotide sequence of the gene. 
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for purposes of genotherapy as well as in agriculture, industrial biotechnology for-gene specific silencing of genes whose 
expression promotes the development of different diseases and infringes upon a process for producing a required product The 
fS invention proposes a method for modifying the genetic characteristics of organisms by means of RNA interference resulting in 
3j the gene-specific silencing of the selected gene with the aid of RNA molecules. The molecules are synthesised in vitro using the 
i-H RNA molecules which are complementary in a parallel direction with (pcRNA) mRNA of the selected geoe which are 
® synthesised in vivo or in vitro on an artificial sequences of DNA which possesses a niirror-symmetricaJ sequence of nucleotides 
Q in respect to the sequence of the gene nucleotides. The invention provides a general approach to the modification of the genetic 
characteristics of an organism based on the biological characteristics of mirror- inverses of the nucleotide sequences being 
^ achieved through RNA-interference which brings about gene-specific silencing. 



[npoaoJUKCHHe Ha cjiea crpaHHue] 
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(57)P€4»epaT. M306peTCHHe OTHOCHTCS K 06iiaCTH MOflttCyJiapHOH 6nonorHM, MOJieKyJl^pHOH 

reHCTHKc h 6HOTexHOJiorHH h MoaceT 6uTb HcnanMOBaHO juw uejieii reHOTepanHH b 
MezaniHHe, a Tairace b ce;ii>cKOM xommctbc h b npoMumneHHOH 6HorexHojiorHH reH- 
cneuM(J)HHecKoro caitneHCHHra Tex reHOB, siccnpeccHJi KOTopux cnoco6crByeT pa3BHTHK) 
Tex hjih hhhx 3a6ojieBaHHii huh Hapyniaer npouecc Hapa6oTKH Heo6xoAHMoro npoflyiera. 

IlpefljioKeH cnoco6 H3MeHemw reHCTHHecKHX cbohctb opraHH3MOB nyreM PHK- 
HHTep^epeHiiHH, npHBOJUimeH k reH-cneim<|>HqecKOMy caiuieHCHHry Bu6paHHoro reHa c 
noMombK) MOJieKyn PHK, cHHTe3HpOBaHHbix in vitro, npn stom Hcnom>3yiOT MOJieicyjiu 
PHK, KOMnneMeirrapHMe b napajuieJiLHOM HanpaBJieHHH (racPHK) mPHK Bu6paHHoro 
rena, KOTopue CHHTe3HpyKnr in vivo una in vitro Ha HCKyccTBCHHOH nocjieflOBareiibHOCTH 
JJHK, MMeioineii 3epKajibHO-cHMMeTpHHHyio nocjienoBaTejiLHO<rn> Hyim eonmoB no 
OTHOineHHK) k noaneaoBaTejiiHOCTH HyKJieonmoB reaa. 

H3o6pcTeHHeM npejuio«eH o6iiihh noaxoji k H3MeHeHHK) reHewiecKiix cbohctb 
opraHH3Ma, ocHOBaHHbiH aa GHOJioniHecxHX cbohctbsx 3epKanbHiix HHBepcHH 
HyioieoTHjiHHx nocjieflOBaTeJibHocreH h peajiH3yiomHHca b PHK-HHTep4>epeHUHH, 
npHBOjwmeH k reH-cneim(j}HHecKOMy caiiaeHCHHry. 
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Cnoco6 M3MeHCHHfl reHeTHHecKMX cbohctb opram*3Ma 



06/iacTb TexHMKM 

H3o6peTeHHe othochtch k o6jiacTH MOJieicyjwpHOH ohojiothh, MOJieKynapHOH 
5 reHeTHKe h 6MOTexHonorHH h MoaceT 6utb HcnoJib3OBaH0 hju uejieii reHOTepariHH b 
Me^HUHHe, a raKace b cejitcKOM xo3hhctbc h b npoMMiiuieHHOH 6HOTexHonorHH jinx reH- 
cneuH(})HHecKoro caHJieHCHHra Tex reHOB, 3KcnpeccHH KOTOptix cnoco6cTByeT pa3BHTHio 
Tex hjih hhhx 3a6ojieBaHHH hjih HapyinaeT npouecc Hapa6oTKH Heo6xoziHMoro nponyKTa. 

10 YpOBeHb TeXHMKH 

H3BecTHU pa3Hue cnoco6w H3MeHemu reHeTHHecKHx cbohctb opraHH3Ma. Oahh 
H3 hmx npeOTOJiaraioT noBpeacaeHHe caMoro reHa. K hx micny othochtch Tan 
Ha3WBaeMKH iV HOKayr" reHOB. 3th noaxo/iu npejuiojiaraiOT BneceHHe noBpeameHHH 
(MyrauHH) b Bbi6paHHOM reHe b KJicncax 3apoju>uneBoro nyiH hjih b ctbojiobux Kjierccax h 

15 no3TOMy aajieico He Bceraa Moryr HcnoJib30BaTbca jvw H3MeHeHHs cbohctb pa3BHBinerocH 
opraHH3Ma [L.V. Varga, S. Toth, I. Novak, A. Falus, Immunol. Lett., 1999, vol 69, p. 217; 
J. Osada, N. Maeda, Methods Mol. Biol., 1998, vol. 110, p. 79]. 

B nocjie^HHe row BW3HBaeT noBwmeHHLiH HHTepec npyroii nozjxozi k H3MeHeHHK> 
reHeroHecKHx cbohctb opraHH3Ma - Hcnojib30BaHHe PHK-HHTep<j>epeHUHH, npHBOiwmeH k 

20 reH-cneuH<J)HHecKOMy caitneHCHHry, npn kotopom reH He noBpeamaeTca, a H3MeHfleTca 
ero peryjwiuw [M.K. Montgomery, A. Fire, Trends in Genetics, 1998, vol.14, p. 255; P. 
Sharp, Genes & Development, 1999, vol.13, p.139]. PHK-HHTep(}>epeHUHa MoaceT 
HcnojiE30BaTbCfl juisL reH-cneuH({)HMecKoro caHJieHCHHra Ha jno6bix CTaonxx pa3BHTOi, b 

TOM HHCJie H JU1SL H3MCHCHHH CBOHCTB B3pOCJIOrO OpraHH3Ma. IlOBiimeHHOe BHHMaHHe K 

25 HccjieflOBaHH5iM PHK-HHTep<j)epeffliHH CBfl3aHO c TeM, hto ohh no3BO^HJiH cjiynaHHO 
o6HapyacHTb paHee HeH3BecTHbie apeBHHe MexaHH3Mbi tchhoh peryjiauHH. 
OH3Ho^oraHecKa>i pojit sthx MexaHH3M0B MOHceT 3aionoHaTbca b h3mchchhh b JiOKaJibHbix 
crpyKrypax xpomocom, bo bjihjihhh Ha aKTHBHOcrb rpaHCKpHmiHH, Ha npoueccHHr mPHK, 
ee TpaHcnopT b irjrronJia3My h Ha ee cTaGjuibHOCTb. 

30 K HacToaiueMy BpeMeHH PHK-HHTep({)epeHHjw, npHBoaamaa k reH- 

cneim(J)HHecKOMy caiuieHCHHry, onHcana Ha pa3JiHHHbix opraHH3Max - HeMaTOfle, 
npo30(|)HJie, rpH6ax, pacTeHHirx. 
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H3BecTeH cnoco6 muisnem* reHeTHMecKHX cbohctb opraHH3Ma, ocHOBaHHuii Ha 
PHK-HHTep(J)epeHUHH c HcnoJiMOBaHHeM una 3toh uejra aHTHCMbicjiOBOH PHK (acPHK), 
KOTopaa KOMiuieMeirrapHa b aHTHnapajuiejn>HOM HanpaBJieHHH mPHK Bti6paHHoro reHa, 
CHHTe3HpyeTca in vitro h bbojjhtca b opraHH3M [A. Fire, S-Q. Xu, M.K. Montgomery, S.V. 
5 Kostas, S.E. Driver, C.C. Mello, Nature, 1998, vol. 391, p. 806]. 

OnHcaHHBiH cnoco6 ocymecTBJWiOT cneayiomHM o6pa30M: 

1. Bbi6HpaiOT reH, airrHBHOCTb KOroporo He5KeJiaTe.ibHa; 

2. Totobht reHeTHMecKyio KOHcrpyKUHio, b kotopoh nmuuk reH hjih 
cootb eTCTByiom ax eMy k^HK 

10 (nocjie^oBaTeJiBHOCTb, cootb ercTByioiiiaji mPHK), T.e. npHpoflHas /{HK, 
opneHTHpoBaRa b npOTHBonojioacHOM HanpaBJieHHH h Haxo/prrcji noa KOHTpoJieM 
Hy^cHoro npoMOTopa. 3thm oGecnenHBaeTca TpaHCKpHimmi He3HaqameH uenH rena. 
jlrw nojiyMeHHfl KOHcrpyiamH Hcnonb3yioT pa3Hoo6pa3Hwe Beicropw, KOTopue Moiyr 
coflepacaTb nocjieaoBaTeabHocTH JJJAK, BaacH&ie jyia cejieicitHH TpaHC<|>opMaHTa, mix 

15 3$<})eierHBH0H 3KcnpeccHH nepeBepnyToro reHa h wz "npaBHJibHoro BnHCMBaHHa" 

KOHCTpyKUHH B XpOMOCOMHWe flOMCHbi; 

3. Ha nojiyqeHHoii KOHCTpyxuHH in vitro CHHTe3 npyioT h bbojiht b opraHH3M acPHK c 
noMOinbio pa3HUx mctoaob (3JieKTponopauHH, hhlckuhh, per os). 

CyinecTBeHHtiM HeflocraTKOM 3Toro cnoco6a H3MeHeHHH reHetHHecKHX cbohctb 
20 opraHH3Ma c noMombio PHK-HHTep<|>epeHiiHH xsnxerrcx to, hto npn HcnoJib30BaHHH 
KOHCTpyKUHH, npeaHa3HaHeHHwx .ana cHHTe3a acPHK b pe3ynbTaTe nepecTpoeic MoaceT 
npoH30HTH pesepcKa, T.e. npeicpaTHTca 3Kcnpecciw acPHK h HaHHeroi chhtc3 
nociiezioBaTejiBHOCTH cooTBercTByiomeH uenw mPHK. T.e. BMecro noaaBJieHH* 
aKTHBHOCTH Bbi6paHHoro reHa moscho nojiyHHTb ero aKTHBHpOBaHHe. Chhtc3 uenn mPHK 
25 MoaceT Tarace HaqaTbca H3-3a Toro, hto b MecTe HHcepimH KOHcrpyKiiHH Moryr 0Ka3aTLca 
nocjiewBaTejibHOCTH xo3SHHa, HMeiomne npoMOTopnyio aKTHBHOcn* b uenH, 
cooTBeTCTByiomeH uenn mPHK. BepoflTHOCTb TaKHx co6uthh Bbicoxa. 

Han6ojiee aeMOHCTpaTHBHO BbicoKaa Bepo*THocn» peBepcHH noaiBepacaeHa 

pa60TaMH C TpaHCreHHblMH OpraHH3MaMH. KOHCTpyKUHH npH 3T0M BBOflHJlHCb c 

30 npoTHBonoJio)KHOH ueiibK) - aoSHTbca 6ojibiueH aKTHBHOCTH Kaicoro-jm6o reHa. OflHaico, 
peBepcHH b pe3yjibTare cnoHTaHHoro aKTHBHpOBaHHfl TpaHcxpHimHH c 
TipoTHBonojioacHOH uenn npoBOiiHJiH He k yBejiHHeHHio aKTHBHOCTH reHa, a k nojiHOMy ee 
noiiaBJieHHio, T.e. k reH-cneiiH<{)HHecKOMy caiLneHCHHry b pe3ynbTaTe PHK- 
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HHTep^epemwH [M.K. Montgomery, A. Fire, Trends in Genetics, 1998, vol.14, p. 255; P. 
Sharp, Genes & Development, 1999, voU3, p.139]. 

CyumocTb H3o6peTeHHH 

5 ilpeflnoaceH cnocoS H3MeHeHH* reHerHiecKHX cbohctb opraHH3Ma nyreM PHK- 

HHTep4>epeHUHn, npHBonxmeH k reH-cneim<))H4ecK0My caHJieHCHHry Bbi6paHHoro reHa c 
noMOiUBK) MOJieicyji PHK, CHHTe3Hpo bhhhkix in vitro, BKJiioHaioiUHH HcnojiwoBaHHe 
mojickvji PHK, KOMmieMeirrapHUX b napajuieJibHOM HanpaBJieHHH (nnPHK) mPHK 
BuGpaHHoro rena, npH 3tom nKPHK cHHTe3HpYK)T in vivo win in vitro Ha HCKyccTBeHHOfi 
10 nocjiezxoBaTejibHOCTH JXHK> HMewmefi 3epKajn>Ho-CHMMeTpHHHyio nocnejioBaTejibHOcrb 
HyKJieonaoB (3epicam>Haa HHBepcHa) no OTHOUieHHio k nocjieaoBaTejibHocTH 
HVKJieoTHiiOB reHa. 

nepeneHb cjwryp 

15 <j>ht. 1 npHBo^HT AaHHtie o crpyKTvpe flHK-KOHCTpyKUHH, conep)KauieH . 

3epKajn>Hyio nocjieaoBaTejibHOCTb HVKJieoraaoB oTHOcirrejibHo reHa Ion E. coli h 
npe^Ha3Ha4eHH0M 3KcnpeccHH mcPHK, nte: 

a - B3aHM00TH0 m eHRH nocjie^oBaTejiLHocTeH HyxjieoTnaoB reHa Ion h 

HCKyCCTBeHHOH XHMKHeCKH CHHTe3HpOBaHHOH IIOCJieflOBaTeJlbHOCTH flHK, 3epicajibHO- 

20 cHMMeTpHHHOH oTHocHxeJibHo reHa (+ uenw cooTBcrcTByiOT nocjieflOBaTeJibHOCTSM 
mcPHK parlon h mPHK); CHHTesnpoBaHHa* AHK b KOHCTpyratHH HaxosHTca noa 
KOHTponeM npoMOTopa lac, o6ecneHHBaK>iiiHM 3KcnpeccHK) niePHK parlon; 
6 - B3aHMooTHomeHHJi Meaory mPHK reHa Ion h hkPHK parlon; 
b - reHbi b lux-peryjiOHe: npoMOTopu pr h pi b lux-peryjioHe pa6oTaK>T Ha pa3HWX 
25 uenax, reHW noKa3aHw cbctjihmh npflMoyrojibHHKaMH; Lon 6eJiOK AerpaflHpyeT npo/ryKT 
reHa R, aKTHBHpyronuiH pi h, TeM caMHM, npensrrcTByeT pa6oTe reHOB, o6ecne*MBaioiiiHX 

JI K) MHHeC lieHUH K) . 

Oht. 2 noKa3MBaer pe3yjibTaTH jHOMimecueHUHH kjictok E. coli, KOTopaa 
HaomojzaercH npH caiuiencHHre reHa lon b pe3yjibTaTe 3KcnpeccHH (parlon), rae: 
30 Lux-peryjioH Vibrio fischeri omji BBe^eH b lon" hjih lon' K-iencH E. coli. B 

noJiyneHHue lon* kjictkh iionoJiHHTejibHo nopo3Hb bbo/ihjih TaicKe kohctpvkuhio, 
C03iiaHHyK> Ha ocHOBe Beicropa pUCl2, cnoco6Hyio 3KcnpeccHpoBaTb nKPHK parlon hjih 
HcxoaHyK) njia3MH^y pUC12, He cojiep^amyio BCTaBKK. rioicasaHa 3aBHCHMOCTb 
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hhtchchbhocth juoMHHecucHUMH cycneFnmi kjictok, onpejKJiHeMaa c noMomtw 
jiioMHHOMeTpa (□ V), ot ocrnreecKOH ruiOTHOcTH (OD 550 )- CafijieHCHHT rena ion BU3biBaeT 
cBeneHHe TpaHC(J)opManTOB, coaepacamKX KOHCTpyKUHK) parlon. 

Our. 3 npeacTaBJi^eT flaHHbie o CTpymype ^HK-KOHCTpyKUHH, coaepacaiueH 
5 3epKajn>Hyio nocJieaoBaTejibHOCTb HyKJiecmiflOB othochtcjibho reHa Kruppel ,apo3o4>HJ]bi 
h npe^Ha3HaHeHHoft xnx aiccnpeccKH nicPHK (Kr-par), me: 

a - B3aHM00TH0ineHH* nocjieflOBaTejibHocreH HyicieoTimoB reHa Kr h 

HCKyCCTBeHHOH XHMHHeCKH CHHTC3HpOBaHHOH nOCJieflOBaTeflbHOCTH Z(HK, 3epKaJIbHO- 

CHMMeTpHHHOH OTHOCHTeJisHO reHa (+ uenn cooTBercTByiOT nocjieaoBaTeJibHOcniM 
10 nxPHK Kr-par k mPHK); cmrresHpoBaHHaa JSJtlK b kohctpykuhm HaxojxHTC* uojx 
KompojieM npoMOTopa PHK nojiHMepa3u T7, oSecnenHBaioniHM 3Kcnpeccmo mePHK Kr- 
par (cHirre3 no apyroii uenH KOHCTpyiotHH b Beicrope pGEM-1 o6ecneHHBaeTCS 
npoMOTopoM PHK noJiHMepa3M SP6); 

6 - B3 aHMOOTHoniCHHfl Meamy mPHK reHa Kr h nKPHK Kr-par; 
15 <Dht. 4 noKa3broaeT (fceHOTHnw HOpManbHoii jihhhhkh ^po30(J>HJibi h 4>eHoiconHH 

Kr, nojiyqeHHbix nocjie hhi>ckuhh nKPHK Kr-par, nie: 

a - 4>eH0THnbl HOpMOHMIOH J1HHHHKH JipO304)HJIbJ, 

6 - <J)eHOTJinbi hhhhhkh, pa3BHBUieHca H3 3m6phohob, HH-beunpoBaHHUx PHK Kr- 
par, HMewmHX aejieuHH TopaicajibHbix cerMeHTOB, a Taicace o/moro nepeflHero 
20 a6,aoMHHanbHoro cerMeirra, 

B - (JjeHOTHIIbl JIH1HHKH, pa3BHBIUeHCJi H3 3M6pHOHOB, HHT>eUHpO BaH HbJX PHK Kl- 

par, HMeiomnx aeneuHH TopaKajibHbix cerMeHTOB, a TaK*e Tpex nepeflHHX 
aS.aoMMHaJibHbix cerMeHTOB. 

Crpejiica yKa3biBaeT arororeecKH pa3BHBnieeca auxaJibne, Taicace xapaicrepHoe jui* 

25 $eHOTHna Kr. 

PaCKpbJTHe cymHOCTH H3o6peTeHHH 

B ocHOBy npejuiaraeMoro H3o6pereHH* nono*eeHa 3a,aaHa noBbimeHH* HaaettHOcra 

PHK-HHTep(J)epeHUHH, npH KOTOpOH 6bUIH 6bl HCB03M05KHbI pCBCpCHM, npHBOHHIUHC K 

30 CHHTC3y uenn mPHK Ha KOHcrpyKiniax, hcxoaho npe;raa3HaMeHHbix una reH- 
cneiiH4)HHeKoro caHJiencHHra. 

npejuioxceH cnoco6 H3MeHeHHH reHeroHecKHX cbohctb opraHH3Ma nyreM PHK- 
HHTep^epemiHH, npHBOAHiueH k reH-cneHH4>HHecKOMy caHJieHCHHiy Bbi6paHHoro reHa c 
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noMoiubio MOJienyji PHK, cHHTe3HpoBaHHbix in vitro, npH 3tom ncnojib3yioT MOJienyjiu 
PHK, KOMiuieMeHTapHLie b napaJLoentHOM HanpaBJieHHH (nKpHK) mPHK Bbi6paHHoro 
reHa, KOTopwe CHHTe3HpyioT in vivo hjih in vitro m HCKyccTBeHHOH noaieaOBaTejiLHOCTK 
£HK, HMeromeH sepKajibHo-CHMMerpHiHyio nocjieflOBaTejibHocrb HyiuieoTH^OB no 
5 oTHOioeHMK) k nocjie;iOBaTe:ibHocTH nyiciecmmoB reHa. 

ripezuiaraeMMH cnoco6 npHBOiurr k 3^^ckthbhoh PHK-HHTep<j)epeHu:HH h ren- 
cneiw(J)HMecKOMy caHJieHCHHry h HCKJimaeT chhtcg mPHK, t.k. b KOHcnpyKmwx 
Hcnojib3yeTCH HeroMoaorHHHaa HcicyccTBeHHaji nocneaoBaTejibHOCTb JJtfK. 
npeflJi03KeHHbiH cnoco6 ocymecTBJwioT cJie^yiomHM o6pa30M: 
10 1. Bu6HpaK)T rea, aicrHBHOCTb KOToporo HeacejiaTejibHa (T.e. OHa npHBoziHT k 
3a6oJieBaHHio rjih HapyiuaeT 6HOTexHOJiorHHecKHH npouecc); 
2. XHMHqecKH CHHTe3Hpywrr HCKyccTBCHHyio nocjieflOBaiejibHOCTb ,fl[HK, HMeiomyio 
3epicajibHoe HepejjOBaHne HyKJieoraflOB no OTHOtueHHio k Bbi6paHOMy reHy hjih ero 
nacre; 

15 3. Totobht reneraqecKyio KOHcrpyioniK), b kotopoh HcnoJib3yK>T pa3Hoo6pa3Hbie 
BeKTopu, coaepacamHe CHHre3HpoBaHHyK) flHK nojx HyacHHM npoMOTopoM h apyrHMH 

nOCJie^OBaTenbHOCTHMH, BaHCHblMH iVW 3(j)(j)eKTHBHOH 3KCIipeCCHH H JU1X 

^paBHJIbHOrO BnHCUBaHHH" KOHCTpyiOlHH B XpOMOCOMHbie flOMeHbi; 

4. KoHcrpyKUHK) tcm hjih hhmm nyreM bbchht b opraHH3M juia CHHTC3a nKPHK in vivo 
20 (TpaHC<J>opMauHfl), hh6o nxPHK CHHTe3HpyK)T in vitro Ha KOHcrpyicuHH h bbojiht b 

OpraHH3M C nOMOIHbK) HHbSKIlHH. 

H3o6peTeHHe noacHaeTca KOHKpeTHbiMH npHMepaMH ocymecTBJieHHH cnoco6a 

H3MeHeHH« reHeTHHeCKHX CBOHCTB OpraHH3Ma, B KOTOpblX 3TH H3MCHeHH* npOHBJIHiOTW 

KaK H3MCHCHHJI (}>eHOTHna, h HJijnocrpHpyeTCfl 4 (J)HrypaMH. 

25 

CaejieHHH, noaTBepataaiomHe B03MoxcHOCTb 
ocyuiecTBJieHHfl H3o6pereHHH 
npHBCZieHHbie jaajiee npHMepu sibjisootcsi npeOTOHTHrejibHWMH, npeaHasHaneHbi 
jiHuib jiJifl noflTBepameHHfl b03mo)khocth ocymecTBJieHim H3o6peTeHua h He flojiacHM 
30 cran> ocHOBaHneM znn orpaHHHeHH* oSieMa npHroaHHH 3aflBHTeJia. CneiwajracT b 
aaHHOH oSjiacTH xexHHKH 6e3 Tpy^y HaRaer bo3MO)khocth hhmx BOiuiomeHHH 
H3o6peTeHH«, Koxopwe 6e3ycJiOBHo nojuiaaaiOT noa npHTH3aHH* 3aaBHTejia, oTpaaceHHbie 
b ^opMyne H3o6peTeHHH, hphboahmoh hhvKc 
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IIpuMep 1. PHK-HHTep(J)epeHUHH b KJiernax Escherichia coli c noMOim>io 
MOJiexyji PHK, KOMiuie.MeHTapHbix b napaJiiiejibHOM HanpaBJiemm mPHK reHa Ion, 

CHHTC3HpOB3HHb!X in VIVO. 

Ten Ion BWOpaH b KanecTBe mohctih, nocKOJibiey oh xwixerrcx ozihhm m3 
5 KjnoneBbrx b peryjwimH mhohix npoueccoB b mieTKax E. coli. 

XHMHHeCKH CHHTe3HpOBaHa HCKyC CTB6HH afl nOCJieflOBaTCJIbHOCTb flHK JU1HHOH 95 

bp (bp - napa ocHOBaHHH b RttK hjih PHK), HMeiomaa 3epicaJibHO cHMMeTpMSHyio 
nocnezioBaTeJii>HO<rn> h yici ecru jiob no OTHOineHHK) k cooTBercTByioiueH o6jiacrH reHa Ion. 
3ia flHK McnojiMOBaHa jwz co34aHJw KOHcrpyicuHH Ha ocHOBe Beicropa pUC12, b 
10 KOTopofi no,n KOHTponcM lac-npoMOTopa Haxo^HTCK uenfe, 3KcnpeccHpyK>maa nKPHK 
parlon (<DHr. I a, 6). 

nojiyneHHafl ko Hcrp yKUHfl c noMonibio TpaHc<}>opMau,HH BBeaeHa b KJierccH E. coli. 
3a BJinjiHHeM iikPHK parlon Ha amrHBHOCTb 3H^oreHHoro reHa Ion cjie;urr 
no 3(})(j)eKTy nocjie/mero Ha pa6oiy lux-peryjioHa, BHeceHHoro b miencH E. coli H3 kjictok 

15 Vibrio fischeri. Lon-npcrrea3a *BJuieTCfl HeraTH b h mm peryjurropoM Iux-peryjiOHa t t.k. oHa 
cneuHtj)HHecKH neipajwpyeT 6cjiok LuxR. nocneOTHH b KOMiuieicce c aBTo HHjiyKTopo m 
3anycicacT CHirre3 GeJiKOB, oGecnenHBaiomHX nioMHHeciieHiiHK). npoMOTopu pr h pi b lux- 
peryjioHe pa6oTaiOT na pa3Hbix uenax, reHU noica3aHLi CBerraMH npsMoyronbHHKaMH 
(Oht. 1 b). Akthbho pa6oTaiomHH reH Ion Bbnbraaer penpeccHK) TpaHCKpmmHH lux- 

20 perynoHa, hto (J)eHOTHnHMecKH npoaajujerca b noaaBJieHHH jnoMHHecueHUHii. HanpoTHB, 
caii/ieHCHHr reHa Ion npHBO^HT k yBennHeHHio KOHueHTpaimH LuxR h, cne/iOBaTejibHO, k 
aKTHBaiiHH TpaHCKpHniiHH lux-peryjiOHa, hto npHBojiHT k 3aMeTHOMy ycmieHHio CBeneHHa 
kjictok. Lux-perynoH b cocraBe 16 kb BamHI (J)parMeHTa ,fl[HK Vibrio fischeri, 6bin 
BBeaeH b lon + kjictkh £ coli K12 AB1157, a Taicace b Ion luieTKH £. coli K12 AB1899 

25 (lonl). 

B nojiyneHHbie lon + kjictkh iionojiHHTejibHO nopo3Hb bbojwt Tame KOHCTpyKimio, 
co3XiaHHyK) Ha ocHOBe Beicropa pUC12, cnoco6Hyio 3KcnpeccHpoBan> nKPHK parlon hjih 
HcxoflHyio njia3MHiiy pUC12, He coaepacamyio BcrraBKH. CaiuieHCHHr rena Ion 
onpeflenaioT no B03pacTaHHK) cBeneHHJi icieTOK. HHTeHCHBHOCTb juoMHHecueHUHH icaeTOK, 
30 3KcnpeccnpyioinHx mcPHK parlon B03pa<rraer Ha hcckojibko nopaaxoB no cpaBHeHMK) c 
KompoJieM, coaep>KameM HcxoflHyio n/ia3MH^y pUC12 (<2>Hr. 2). 

IlpH BbipaniHBaHHH rpaHC(})opMaHTOB parlon Ha TBepiibix cpeuax Ha6/iK)iiajiH 
pa3BHTHe "cjunHCTbix" kojiohhm, hto xapaicrepHO juin Ion* <j)eHOTHna hjih caitneHCHHra 
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reHa Ion. 

QpHMep 2. IIojiyHeHHe <|>eHOKonHfi Kruppel (Kr) npn HHWKaHax b 3m6phohw 
jpo3o4»HJibi PHK, KOMnjieMCHTapHOH mPHK b napajuiejiLHOM HanpaBJieHHH, 
CHHTe3HpoBaHHOH in vitro. 
5 Kr - roMeoTH^ecKHH reH, skthbhwh yaee b 3HroTe h KOHTpojinpyiomHH 

o6pa30BaHHe cerMeHTOB Ha paHHeH 3M6pHOHajibHOH crajmH pa3BHnw jipo3o4)HJibi BbiSpaH 
b Ka^ecTBe McaejiH, no3BO/wiomeH Ha6jiK>aaTb paHBee pasBHrae b MHoroKJieTOHHOM 
opraHH3Mc. MyraHTbi Kr hmciot aeneuHH npHJieacamnx TopaKajitHwx h nepeflHHx 
aS^OMHHajitHbix cerMeHTOB, OeHOTHmrqecKH 3to 3aMeTHO cpa3y nocjie pa3BHTH» 
10 KyrHKynu h BhUiymiHBaHH* jhrhhok. MyraHTbi Kr hmoot AeJieimn TopaicajibHbix 
cerMeHTOB h ot ojmoro no HecKoubKHX a6/ioMHHajibHbix cerMeHTOB, a HHoraa Taxxce 
aTonHHecKH pa3BHBUJHeca fluxanma b nepeflHeii Macro Tejia mvmuKu [E. Weischaus, C. 
Nusslein-Volhard, H. Kluding, Development, 1984, vol. 104, p. 172]. TaKHM oopa30M, 
MyraHTbi Kruppel hmckxt yHHxajibHbiH 4>eHOTHn, npoaBJunonrMc* yace nepe3 cyncH 

15 pa3BHTHH 3M6pH0H0B flp030(j)HJIbI, TO) y^o6HO JVW H3VHeHH* BJDWHHfl PHK Ha (j)eHOTHn. 

flonojiHHTenbHHM apryMeHTOM c noiib3y Bu6opa aaHHOH moacjih 6ujio to 
oGcTOHTenbCTBO, hto BJiH^HMe HHbeKUHH aHTHCMbicjiOBOH PHK Kr 6w/io npoBeiieHO paHee 
[U.B. Rosenberg, A. Preiss. E. Seifert, H. Jackie, D.C. Knippe, Nature, 1985, vol. 313, p. 
703], 

20 XHMH^eCKH CHHTe3HpVK>T HCKy CCTBeHH VK) nOCJie^OBaTeJIbHOCTb AHK /1J1HHOH 160 

bp, HMeiomyio c hmm eTp hhhvio nocJieaoBaTeJibHOCTb hvkji e othhob no ooaacTH reHa Kr 
(Ohi\ 3 a, 6). CjiejryeT nojnepKHyrb, hto aHTHCMbicjiOBbie PHK CHHTe3HpyiOT Ha 
He3HanameH uenH Toro *e caMoro reHa, Toraa Kan nxPHK Moacer 6brn> ch HTe3Hp o BaHa 
TOJibKO Ha reTepojionrHHOH nooneiiOBaTeJibHOCTH ,3HK, HMeiomen 3epKanbH0- 
25 CHMMCTpHiHoe qepeaoBaHHe. 

CHHTe3HpoBaHHyio JJfiK Hcnojib3yK)T flJM noJiyneHJia KOHCTpyKOTH b Berrope 
pGEM-1, no3BonaK>niHM c npoMOTopa PHK noj]HMepa3bi T7 BecrH CHHTe3 nxPHK. 
nxPHK 6buia Ha3BaHa Kr-par, t.k. oHa KOMnjieMeHTapHa mPHK reHa Kr b napajuiejibHOM 
HanpaBJieHHH. 

30 3m6phohm jihhhh Oregon RC mrbeimpyioT npenapaTaMH nxPHK b o6jiacn> 

aaa3Mbi 3a*mero nojuoca Ha craamH chhuhth* h HHKy6HpyiOT noa bouoh npn 25°C b 
TeneHHe 18-24 nacoB. 3aTeM totobht npenapara KyrHKyjibi h Ha6jnonafOT pa3BHTHe 

CerMeHTOB JIHHHHOK TIOR 4)a30B0-K0HTpaCTHbIM MHKpOCKOnOM. 
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OSHapyaceHO pa3BHTHe jihhhhok HMeiomax xapaKTepHUH Kr-c{)eHOTHn. B 

KOHTpOJlbHblX 3KCnepHMeHTaX, HOC^e HHbeKUHH PHK, CHHTC3HpO BaHHO H Ha 

npoTHBOconoacHOH uenn toh ace kohctpvkuhh c noMOiubio SP6 PHK nojiHMepa3bi, 

Ha6nFOiiaiOT TOJIbKO pa3BHTHe HOpM&flbHblX JIHHHHOK. 

5 d>Hr. 4 npe^cTaBJiaeT HopMajibHyio JiHHHHKy (a), a Tarace jwe jihhhhkh, 

noJiyneHHtie nocjie hhwkuhh npenapaia Kr-par (6, b). nocnejmHe hmciot neJieujJn 
TopaKajibHwx cerMeHTOB h oflHoro hjih Tpex 6pioiiiHUX cerMeHTOB h 3KTonH4ecKH 
pa3BHToe .ULixajibue b nepejiHefi nacTH Teiia jihhhhkm, hto xapaicrepHO zuw (JjeHorana Kr. 
HacroTa noaBJieHKJi c^chokoiimh Kr nocjie HHbeicuHH PHK Kr-par npHMCpHo 
10 cooTBercTByeT Tax o boh nocjie HHbeKUHH cooTBercTByiomeH acPHK [U.B. Rosenberg, A. 
Preiss, E. Seifert, H. Jackie, D.C. Knippe, Nature, 1985, vol. 313, p. 703]. noKaaano, hto b 
MHoroKJieTOHHOM opranjnMe, B03^eHCTByn dkPHK Ha 3KcnpeccHio KJiFoneBoro reHa 
AHc^epeHunpoBKH, nojiynaioT HanpaBJieHHoe H3MeHeime reHerHHecKHX cbohctb 
opraHH3Ma. 

15 TaxHM o6pa30M, o6napy»ceHO BJimmHe 3epKaJibHbix HHBepCHfi HyKJieomnHbix 

nocneflOBaTejibHOcreH, TeM hah hhmm nyreM BBejieHHbix b oprarnoM, Ha ero $eHOTHn. 
OcHOBHoe npeHNiymecTBO npeiuiaraeMoro cnoco6a coctoht b tom, hto 3epKajibHHe 
noc/ienoBaTeJiBHOCTH cnoco6nbi o6ecneHHTL cHirre3 nKPHK h PHK-HHTep4>epeHUHio, ho, 
6y/jyHH rerepojiorHHHbiMH nocneaoBaTejitHocTKMH, He Moryr CHHTe3Hp0BaTb 

20 cooTBeTCTByromyio mPHK. Ilo3TOMy npn Hcnojn>30BaHHH 3Toro no/jxo/ra 
("nannHiipoMHBiH nozpco/j" )> B oTJfflHHe ot TpanHUHOHHoro cnoco6a, Hcnonb3yeujero 
acPHK ("aHTHCMbicjiOBOH no,axoA"), He MoaceT npon30HTH peBepCH* h HaHaTbca CHHTe3 
uenH mPHK. 

H3o6peTeHHeM npeaJioaceH o6iuhh nonxoJi k H3MeHeHHK> reHeTHHecKHX cbohctb 
25 opraHH3Ma, ocHOBaHHbiH Ha 6HOJiorHHecKHx cbohctb ax 3epicanbHbix HHBepcHH 
HymieoTHimbix nocjienoBaTeJibHOCTeH h peajiH3yK)inHHCH b PHK-HHTep4>epeHUHH, 
npHBOjjameH k reH-cnenH<J)HHecKOMy caHJieHCHHry. IlpeajiaraeMbiH cnoco6, ocHOBaHHbifi 

Ha 06Hapy2CeHH0ft BblCOKOH H H30HpaTeJIbHOH 6HOJIOTHHeCKOH aKTHBHOCTH TpaHCKpHIITOB 

c 3epKajibHbix HHBepcHH HyKJieoTHOTbix nocJie^OBaTenbHOCTeii, npHBo/urr k H3MeHeHHK) 
30 4)eHOTHna h MoaceT 6brrb Hcnojib30BaH jum ntntn reHOTepanHH b MeziHUHHe, a Taxace b 
ceiibCKOM xo3HMCTBe h b jipoMUiujieHHOH 6h oTex ho jioihh jjjw reH-cneuH(})HHecKoro 
caHJieHcmn-a Tex reHOB, 3Kcnpeccmi KOTopwx cnoco6cTByer pa3BHTHK> Tex hjih HHbix 
3a6ojieBaHHK hjih HapymaeT npouecc Hapa6oTKH HeoGxoiiHMoro npoflyKTa. 



r 
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OOPMyJIA H30BPETEHHH 



CnocoS u3MeHSHHH reHCTHHCCKHX cbohctb opraHH3Ma nyreM PHK- 
HHTep(J)epeHUHH, npHBOflaiueii k reH-cneuH(|>HHecKOMy caifjiencHHry Bti6paHHoro reHa c 
5 noMombio MOJiexyji PHK, CHHTe3HpoBaHHbix in vitro, oTJiHHaiomHHCH tcm, hto 
HcnoJiwyioT MOJieicyjibJ PHK, KOMiuieMeirrapHhie b naparuiejibHOM HanpaBJieroiH (nKPHK) 
mPHK Bbi6paHHoro reHa, npH 3T0M nxPHK cHHTe3HpyiOT in vivo hjih in vitro Ha 

HCKyCCTBeHHOH nOCJieflOBaTeJIbHOCTH #HK, HMdOmeH 3epKaflbHO-CHMMeTpHHHyK> 

nocjieflOBaieJibHOCTb HyiaieoTHjiOB (3epicajibHaa HHBepciw) no othohichhk) k 
1 0 nooieflOBaTeJibHOCTH HymieoTHflOB reHa. 
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OCb CMMMerpMH 



HCKyccrseHHan nocneAoarrenbHocTb 

t 5'ACAGT...TAC..ACGCG 3' 
3'TGTCA. . ATG...TGCGC 5' 




5'...GCGCA...CAT...TGACA... 3' 
3 , ...CGCGT...GTA..^CTGT... 5' + 



parlon, 95 bp 
ACAGU...UAC..ACGCG 



mPHK, 2.4 kb 
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OCb CMMMeTpMW 



MCKyccraeHHaH nocneAOBarenbHocifc 

+ 5TnTA...TAC...AGTCG 3' 
3'AAAAT...ATG...TCAGC 5' 




neH 



5'...GCTGA...CAT..ATTTT... 3' 
3'...CGACT...GTA...TAAAA... 5"* 



Kr-par. 160 bp 
UUUUA...UAC...AGUCG 



M PHK, 2.5 kb 
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4 3' 
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